The neutrophil enzyme myeloperoxidase (MPO) is a major enzyme made by 2 7 neutrophils to generate antimicrobial and immunomodulatory compounds, notably 2 8
hypochlorous acid (HOCl), amplifying their capacity for destroying pathogens and 2 9
regulating inflammation. Despite its roles in innate immunity, the importance of MPO 3 0 in preventing infection is unclear, as individuals with MPO deficiency are 3 1 asymptomatic with the exception of an increased risk of candidiasis. Dysregulation of 3 2
MPO activity is also linked with inflammatory conditions such as atherosclerosis, 3 3
emphasising a need to understand the roles of the enzyme in greater detail.
4
Consequently, new tools for investigating granular dynamics in vivo can provide 3 5
useful insights into how MPO localises within neutrophils, aiding understanding of its 3 6
role in preventing and exacerbating disease. The zebrafish is a powerful model for 3 7
investigating the immune system in vivo, as it is genetically tractable, and optically 3 8
transparent.
9
To visualise MPO activity within zebrafish neutrophils, we created a genetic 4 0 construct that expresses human MPO as a fusion protein with a C-terminal 4 1 fluorescent tag, driven by the neutrophil-specific promoter lyz. driven by the neutrophil-specific promoter lyz ( Figure 1A ). After the construct was 2 1 4 successfully assembled, it was introduced into the zebrafish genome by Figure 1CD) . Injected larvae were then screened at 3 days post fertilisation 2 2 0 (dpf) for mEmerald expression and colocalisation with mCherry expression. Figure  2 2 1 1CD shows double-transgenic neutrophils expressing both mEmerald and mCherry 2 2 2 in the primary haematopoietic tissue of the zebrafish larvae, the caudal 2 2 3 haematopoietic tissue (CHT) (indicated in Figure 1B ) (43). This observation confirms 2 2 4 that the construct is successfully expressed and suggests that it co-localises with 2 2 5 zebrafish neutrophils. We also noted that in double-transgenic neutrophils, there 2 2 6 appeared to be a differential subcellular localisation between mEmerald and 2 2 7 mCherry signal, with mCherry localised to areas with no visible mEmerald signal 2 2 8
( Figure 1D ). 2 2 9 2 3 0
MPO-mEmerald is stably expressed in zebrafish neutrophils
To secure adult zebrafish with stable germline integrations of the lyz:MPO-mEmerald 2 3 2 transgene, larvae that transiently expressed the transgene were identified, raised 2 3 3
and outcrossed to determine whether the transgene was inherited by their offspring. 2 3 4
An adult that produced larvae with a cell population labelled with mEmerald was 2 3 5
identified and its progeny raised to produce fish stably expressing the MPO 2 3 6 transgene, with the designation Tg(lyz:Hsa. cmlc2:EGFP) sh496. To 2 3 7
verify whether the lyz:MPO-mEmerald transgene was expressed in neutrophils of 2 3 8
stably transgenic fish, they were crossed to the red neutrophil reporter line 2 3 9
Tg(lyz:nfsB-mCherry)sh260, and screened for any co-expression of fluorescent 2 4 0
proteins. Both transgenes were expressed in neutrophils throughout the CHT ( suggesting that the transgene specifically labels neutrophils in the larva -the 2 4 8 staining of neutrophils with TSA is incomplete accounting for the less than 100% co-2 4 9
staining. 2 5 0 2 5 1 MPO-mEmerald is trafficked to a subcellular location 2 5 2
As MPO is located in the primary granules of neutrophils prior to delivery to the 2 5 3
phagosome (1) The mpx NL144 allele can be identified by PCR amplification of the mutated 3 1 5
gene from genomic DNA, followed by restriction digest of the PCR product. The further by sequencing the PCR products, confirming that the fish identified by 3 2 5 restriction digest each have the specific basepair in the expected position ( Figure  3 2 6 7D). After adults were genotyped, their larvae were then assessed for functional 3 2 7
myeloperoxidase expression using the myeloperoxidase-dependent stain Sudan 3 2 8
Black B (16) (Supplemental file 1), which verified the genotyping results ( Figure 7E does not produce a functional MPO enzyme (Figure 8 ).
4 6
Black B (16) ( Figure 7E ). We believe this to be a useful and robust method for 3 9 7
identifying Spotless fish, and may be useful in future studies. 3 9 8
Once a robust method for identifying Spotless fish was established, the 3 9 9
Spotless line was crossed to the Tg(lyz:Hsa. cmlc2:EGFP) 
